Introduction
South-western Western Australia (WA) is one of 25 biodiversity hotspots in the world due to its endemic floral diversity and the concentration of rare and endangered species (Myers et al. 2000) . Situated within this hotspot is the Perth region, one of the 56 designated Natural Resources Management (NRM) regions in Australia. The region is spread over an area of 770,000 hectares and incorporates 33 local councils and the Perth metropolitan area (SCC 2004) . The growing number of industries as well as the residential, transport and lifestyle needs of the increasing population has escalated the degradation of the region's fragile environment. A community led body -Perth Region NRM (PRNRM) -is in charge of overseeing NRM initiatives in the region. PRNRM heavily relies on Environmental Care Organisations (ECOs), such as 'Bushcare', 'Catchment', 'Friends of' and 'Landcare', that are involved in a wide variety of activities ranging from managing local nature reserves to restoring degraded ecosystems on a voluntary basis (Dhakal 2010) . These autonomous organisations are not-for-profit and non-governmental by nature and are often identified as a part of the 'third sector' -'charities', 'civil-society organisations', 'non-profit organisations' or 'voluntary-sector organisations' (Lyons 2001, Mandell and Keast 2008) . Based on the description of 'environmental charity' by the Australian Taxation Office (2000, p. 49), formal or informal community-based organisations that operate for the public benefit to care for, conserve, restore, preserve, maintain and create awareness/educate about the environment are referred to as ECOs for the purpose of this paper.
ECOs generally operate in challenging circumstances where the lack of availability of adequate resources often has adverse effects on organisational resilience (Gooch and Warburton 2009) . Resilience is referred to as the capability to ensure the flow of various forms of necessary resources to accomplish organisational objectives (Colussi 2000) . The role of social capital -resources embedded in a network of organisational relationships -has been associated with increased resilience of community organisations (Annis 1987 , Ostrom 1997 , Saxton 2007 . It is in this context that the question of how different organisations operating in a similar environment Author's Accepted Manuscript (post peer-review and revisions) : Fragile environment in need of resilient carers? A case of regional natural resources management in Perth, Western Australia, Local Environment: The International Journal of Justice and Sustainability. http://dx.doi. org/10.1080/13549839.2013.818952 harness social capital differently in order to become resilient is significant from the perspective of regional NRM effectiveness. However, the social capital-resilience nexus remains an underexplored topic in the context of ECOs. This paper responds to this gap and explores the state of ECOs in the Perth region. The paper begins by reviewing the concepts of resilience and social capital in an organisational context.
Drawing on a survey of 81 ECOs in the Perth region and 14 interviews with organisational leaders, the method used for data collection and the data analysis are then presented. The paper then discusses the implications of the findings and ends with the contention that institutionalising coherent support mechanisms to enhance social capital might be useful in building the resilience of ECOs in the Perth region and beyond.
Resilience and social capital
Although different disciplines have differences in terms of how resilience should be conceptualised and operationally defined, common to most is the idea of overcoming adversity (Buikstra et al. 2010, p. 976) . Three threads of resilience can be identified in the literature: a) recovery, relating to a capacity to bounce back from an adverse change into its original state; b) stability, focused on the ability to cope with adverse changes with minimal disruption; and c) transformability, the capability to adapt to changing circumstances (Adger 2000 , Folke 2006 , McManus 2008 . The third thread, transformative resilience, is of particular relevance to organisational systems (Edson 2012 ) and has to be understood in relation to reducing vulnerability, building adaptive capacity, and having an optimistic future outlook (Colussi 2000 , Paton 2006 , Marshall and Marshall 2007 ) from a systems perspective.
Author's Accepted Manuscript (post peer-review and revisions) : Fragile environment in need of resilient carers? A case of regional natural resources management in Perth, Western Australia, Local Environment: The International Journal of Justice and Sustainability. http://dx.doi.org/10.1080/13549839.2013.818952 According to Florin et al. (1992) , the systems approach views the organisation as a system with incoming inputs and outgoing outputs. Inputs refer to the resources that organisations acquire and outputs refer to the products, which in the case of ECOs is the benefits of caring for the environment resulting from the utilisation of acquired resources. Consequently, an ECO as a system functions on the basis of cyclic inputs and outputs that feed into each other. On the one hand, organisations become vulnerable when the inputs-outputs cycle is disrupted, such as when ECOs lack the capacity to adapt or anticipate adversity and transform with the changes (Blaikie et al. 1994 , Walker et al. 2002 . On the other hand, organisations can overcome vulnerability by maintaining an inputs-outputs cycle, building adaptive capacity to influence the flow of necessary resources in their favour in difficult times (Sutcliffe and Vogus 2003, Robb 2000) . However, it is optimism that enables individuals or organisations to become resilient and keep going during difficult circumstances. For instance, positivity has been linked with an improved capability to solve problems and adapt through harnessing social resources, such as network relationships (Werner 1993 , Colussi 2000 , Collins 2007 , Youssef and Luthans 2007 , Gotham and Campanella 2010 .
A growing body of literature has associated transformative resilience in organisations with the notion of social capital in terms of building adaptive capacity or reducing vulnerability (Fowler 2000 , Passey and Lyons 2006 , Saxton 2007 , Norris et al. 2008 social capital. Bourdieu (1986) had argued that the ability of actors to access necessary resources depends on the power and location of actors in a network. The notion of social capital therefore must take into account the issue of power. In this regard, Woolcock and Sweetser (2002) characterise the capability to access resources through stakeholders with differing financial or political positions as linking social capital. The underlying theme amidst these dimensions of social capital supports the view of social capital as a resource embedded in network relationships that can be invested with expected returns (Lin 2001 ).
ECOs are more or less social entities created and sustained by relationships within and outside the community that would not be possible through individual efforts alone.
In that sense social capital of an ECO constitutes a distinctly collective asset mediated by the individuals involved in groups (such as leaders). For the purpose of this paper, linkages of an organisation within the community (volunteers) and outside the community (government agencies or environmental networks) are considered as two distinct dimensions of social capital: intra-organisational and inter-organisational. In line with the observations of Rydin and Holman (2004) and Edwards and Onyx (2007) , this paper acknowledges that the term "social capital" has its limitations, particularly in terms of adequately capturing the sorts of intangible relationships, loyalties and associations that carers have to a particular environment or community. At the same time, this paper also sees the merits of social capital as a language accepted by academic scholars (Hegney et al. 2008 , Adger 2003 , Adger 2006 , Gallopín 2006 and community practitioners in the context of enhancing resilience and reducing vulnerability (Chenoweth and Stehlik 2001, Scanlon 2004 ).
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Data collection
The central question that this paper answers is whether or not some ECOs in the Perth region are more are resilient than others and why. Drawing on the multiple capitals and capabilities framework (Bebbington 1999 ), a mixed method approach was adopted to explore the operating environment of ECOs using multiple sources of quantitative and qualitative data. The basic premise behind the framework is that linkages amongst different forms of capital -financial, human, natural, physical and social -can assist in revealing the state of ECOs (Flora et al. 2004 , Jacobs et al. 2011 . The self-reported data on future outlook and various capabilities has been used as a tool for assessing resilient attributes of a system in quantitative (Brown et al. 2010) as well as qualitative (Hegney et al. 2008 ) studies. This study utilised self-reporting of organisational capabilities and, particularly, future outlook as a proxy indicator of resilience. rated based on a Likert scale: "very weak" and "weak" (0), neither "weak" nor "strong"
(1), and "strong" and "very strong" (2) for the purpose of analysis.
In order to improve the response rate, the Tailored Design Method was utilised to design and disseminate the survey instrument (Dillman 2000) . A total of 83 responses were received, of which 81 (70%) were complete and usable. The response rate was well within a desirable range of at least 50% for the non-profit organisations survey (Hager et al. 2003) . Survey data were organised, processed and analysed using two software tools: SPSS and Excel. A total of 14 interviews with organisational leaders were carried about between 2009 and 2010. Four ECOs that participated in the survey were purposefully selected for a qualitative appraisal of resilience-social capital nexus.
In order to protect the privacy of the respondents and the organisations, findings have been presented using each respondent's designation and organisational IDs without specifically naming the leaders or the organisations.
Data analysis
What were the organisational characteristics, contributions and challenges?
The health (58%), and management of soil erosion/salinity (35%). Twenty-one responding organisations also reported being engaged in other activities, including tree plantation (14.3%), flora and fauna survey (14.3%), weed control (14.3%), management plan consultancy (9.5%), minimising bushfire risk (9.5%), rubbish removal/graffiti clean-up (9.5%), campaigning against the highway construction (4.8%), community gardening (4.8%), dieback disease control (4.8%), regional NRM policy contribution (4.8%), promoting sustainability (4.8%), and wetlands protection advocacy (4.8%).
These activities have significant implications in terms of caring for the fragile environment in the region. Author's Accepted Manuscript (post peer-review and revisions) org/10.1080/13549839.2013.818952 The responding organisations employed a total of 34 full-time or part-time staff, an average of 0.42 per organisation. This low number of staff can be attributed to two of the following reasons. First, the generally small-scale, volunteer-based activities of ECOs mean that either there is no need for waged staff or these organisations cannot afford them. Second, organisations that did have staff were finding it increasingly difficult to retain them due to uncertainty in securing financial resources. For instance, a chair of ECO#60 suggested in an interview that because of economic downturn associated with the global financial crisis it had become extremely difficult for ECOs to organise fund-raising events within the community. The respondent also feared that the potential austerity measures across government agencies are likely to have adverse impacts on the availability of funding for ECOs in the coming years and these organisations are not likely to employ waged staff in the future.
A total of 2,907 volunteers were affiliated with the 81 responding organisations. Nonetheless, it is also clear that the association between social capital and future outlook in the context of resilience warrants further probing beyond statistical significance.
The survey findings and interviews were used to compare key attributes of four ECOs so that the association between social capital and organisational resilience could be examined in qualitative terms. The comparison (Table 1) indicated that linkages outside the community (i.e. inter-organisational social capital) might be a significant enabling factor of organisational resilience. For instance, the coordinator of ECO#8
revealed that only about five community residents were involved with the organisation as volunteers. The organisation had been struggling to build stronger connections with the local community as well as garner support from the local council. The coordinator Author's Accepted Manuscript (post peer-review and revisions) Although more volunteers were affiliated with ECO#43 compared to ECO#8, these two organisations not only had rocky relationships with the local councils but also had only one source of financial support: the tertiary educational institution. With the educational sector itself facing tough budget cuts (Abbott 2012 ) the lack of linkages Author's Accepted Manuscript (post peer-review and revisions) : Fragile environment in need of resilient carers? A case of regional natural resources management in Perth, Western Australia, Local Environment: The International Journal of Justice and Sustainability. http://dx.doi.org/10. 1080/13549839.2013.818952 outside the community has exacerbated the vulnerability of these ECOs as both of these organisations had not been looking into diversifying their sources of funding. In contrast, ECO#40 which is optimistic about the future, clearly had varied sources of funding due to their inter-organisational linkages. For instance, a chairperson of ECO#40 said:
Getting grants for new projects is not necessarily an issue for us at this stage. We work closely with a variety of government departments, Clearly, when volunteers feel that they are the ones caring for the fragile environment that the government has neglected but get little gratitude for it acquiring and retaining volunteers becomes naturally cumbersome for ECOs.
Of the four organisations, ECO#58 was found to be well-resourced, well connected within and outside the community, and highly optimistic about its future. The
Author's Accepted Manuscript (post peer-review and revisions) /dx.doi.org/10.1080/13549839.2013.818952 organisation initially had a conflicting relationship with government agencies because the organisation's objective to protect and care for the nationally significant ecosystem went against a proposal to erect a housing estate on top of it. However, the persistent activism, combined with the overwhelming support of the community, eventually persuaded the government agency to recognise the importance of one of the remaining wetlands in the PRNRM. Since then the organisation has been keen on mending and maintaining partnerships with local government bodies as well as regional environmental networks. While it is theoretically possible for an ECO to be too rigid on its initial position and not adapt to the emerging circumstances, the case of ECO#58 supports the view of Cohen and Prusak (2001) that being opportunistic in building, maintaining, and utilising linkages with relevant stakeholders inside and outside the community enhances the outlook of organisations that often have to do "more with less". This association between organisations which are optimistic about the future and the ability to harness social capital is consistent with the observations of Hegney et al. (2008) and Compton and Beeton (2012) in that being proactive and positive enables community organisations to overcome vulnerability and become resilient.
Limitations
As with any empirical research there are limitations to this analysis. The paper examined ECOs that are currently active in the PRNRM based on single-point data.
Several defunct organisations that responded but did not participate in the survey indicated that some organisations were solely interested in environmental outcomes accrued from group activities (outputs) but not in the processes (inputs) that nurture collective actions (Dhakal 2010) . This lack of balance between inputs and outputs Author's Accepted Manuscript (post peer-review and revisions) This response is consistent with the findings of Carr (2002) who pointed out that organisations that relied on excessive inter-organisational social capital to get ahead at the expense of intra-organisational social capital were vulnerable to not being able to keep going. Further research on why and how the lack of some types of social capital, in terms of processes and outcomes, results in the disbanding of ECOs would be worthy of investigation -not only to strengthen the case for building social capital, but also to find ways to prevent social capital from corroding. Although it is likely to be much more time and resource intensive, future studies might usefully build on the current analysis and expand the social capital-resilience association through longitudinal observations of ECOs in Perth and other regions.
Discussion and conclusions
The intent of this paper was to assess the association between social capital and organisational resilience in ECOs in the PRNRM. While theoretical notions of what makes some organisations resilient are abundant, empirical evidence of how it actually works is somewhat limited. Organisations can become resilient or vulnerable because of many factors and this paper does not aim to underestimate the complexities of resilience and the multiple ways in which resilience can be enhanced or eroded.
Author's Accepted Manuscript (post peer-review and revisions) : Fragile environment in need of resilient carers? A case of regional natural resources management in Perth, Western Australia, Local Environment: The International Journal of Justice and Sustainability. http://dx.doi.org/10. 1080/13549839.2013.818952 In the case of ECOs, however, two distinct but complementary strands of social capital stand out as the drivers to overcome vulnerability and build resilience. While the intra-organisational social capital strengthened the ways ECOs attracted volunteers and achieved their environmental objectives, it was the inter-organisational social capital that fostered organisational ability to garner financial resources. This is consistent with the theoretical underpinnings of transformative resilience in that the notion of social capital facilitates adaptive capacity or reduces vulnerability (Fowler 2000 , Pelling and High 2005 , Norris et al. 2008 . In addition, the findings are also consistent with the practices of environmental caring in Australia that long-term carers of the fragile environment have to harness social capital within and outside the community in order to be viable (Webb and Cary 2005) .
The findings of this paper provide one possible explanation of how the social capital-resilience nexus operates in the context of ECOs. The most noteworthy lesson is ECOs need to go through two simultaneous processes in order to build resilience.
Organisations need to be competent not only in bonding with the community that they represent but also in building bridges with stakeholders outside the community.
Organisations that are capable in both aspects are likely to be less vulnerable and more resilient. Depending on the scope of objectives and activities of ECOs, it might well be the case that not every single organisation needs to have a large pool of volunteers or access to diverse sources of funding. However, the findings certainly support the view that the linkages within and outside the community clearly seem to have facilitated a continuous positive feedback mechanism where some ECOs were able to acquire enough inputs (i.e. human and financial resources) and yield significant outputs of sufficient value (i.e. protect fragile environment).
Author's Accepted Manuscript (post peer-review and revisions) : Fragile environment in need of resilient carers? A case of regional natural resources management in Perth, Western Australia, Local Environment: The International Journal of Justice and Sustainability. http://dx.doi.org/10. 1080/13549839.2013.818952 The findings also indicate that a social capital lens to examine ECOs' resilience can offer a useful tool for regional NRM bodies in Perth and beyond for enabling community-based caring of the environment. This is consistent with the call for using a theoretical framework of social capital for understanding and building resilience (Pelling and High 2005) . While it is generally accepted that the environment in which community organisations operate is turbulent (McDonald and Warburton 2003), community-based caring for the fragile environment has been and will remain vital for regional NRM until the foreseeable future, mainly because ECOs are the ones active in the front line of raising awareness, informing public policy, and carrying out on-ground activities. Although social capital is an insufficient but necessary ingredient of resilient ECOs, regional NRM strategies dependent on ECOs might benefit by discarding the traditional ad hoc assistance to these organisations and instead explore institutionalisation of coherent support mechanisms to foster social capital within and outside the community. For instance, a long-term commitment for a regional-level program to connect ECOs with local, regional and national organisations by allocating one coordinator for a cluster of organisations would certainly enhance ECOs' resilience.
More importantly, the "coordinator" approach as a tool to foster social capital in itself is not novel as the nationally funded regional coordinator program was axed as recently as
(Hamilton 2009).
Strengthening the social capability of various actors in the society (e.g. ECOs) to become resilient is critical to pursuing sustainable development at the regional scale (Dale and Onyx 2005; Lebel et al. 2006) . The findings of this paper certainly contribute towards this broader aspiration by filling a gap about the state of ECOs in the Perth region. Meanwhile, the findings of the paper are a reminder that caring for the fragile 
